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(54) ANTENNA AND ELECTRONIC EQUIPMENT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an antenna and electronic 
equipment which solve conventional problems, can be mounted 
automatically, and are easy to manufacture, high in yield, small-sized, and 
improved characteristics. 

SOLUTION: Antenna part 10 and 20 provided with a radiation electrode 2. 
having a meander line on a main surface of a substrate 1 . are stacked so 
that the main surface opposite from the main surface where a radiation 
electrode 22 of an antenna part 20 and a radiation electrode 2 of the 
antenna part 10 face each other, and a feeding electrode 3 is provided on 
the flank of the laminate and the feeding electrode 3 and radiation 
electrodes 2 and 1 2 or the antenna parts 1 0 and 20 are connected 
electrically. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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CLAIMS 
[Claim(s)] 



Claim 1 It has the 1st and 2nd antenna sections which prepared the radiation electrode which has a meander Ime on 
tiie princ pal plane of a substrate. While carrying out the laminating of the antemia section of the above 1 st and tfie 
^teCa selCf the above 2nd so that the radiation electrode of the antenna section f^^^^^^^^^^^^^^' 
Xie of an opposite side, and the above 2nd in which the radiation electrode of the antenna section of tl^e above 1st 
CfiLed may counter The antemia characterized by having prepared the electnc supply electrode in the side of the 
rforementioned layered product, and comiecting electrically the radiation electrode of the antemia secUon of the 
flfnrpmentioned electric suDplv electrode and the above 1 st, and each 2nd antenna section. 
S^T-^faiSe^ a3hig to claim 1 characterized by carrying out the laminating of the substrate constituted 
Eiekctoc materials on the principal plane in which the radiation electrode of the 1st antemia section was formed 



ro^^' 3] The claim 1 characterized by preparing the electrode for fixation used as non-contact in both a radiation 
Kde aiS an electric supply electrode at least at one side of the principal plane or the side used as the component 
<iide of a layered oroduct, an antenna given [ any 1 ] in two. . 
Claim 4 Thl^Ka characterized by halg a substrate, the radiation electrode which is prepared ranging over one 
whkh adjoins one principal plane and aforementioned principal plane of the aforernentioned substrate a^ least / at 
S siS^d moreoverL a meander line, and the electric supply electrode which was prepared m other sides of the 
aforementioned substrate and was electrically connected with the aforementioned radiation electrode. 
TaZ7]^Tl sTand the 2nd antemia section with the substmte and the radiation electrode which is prepared ranging 
ov^mc l which adjoins one principal plane and aforementioned principal plane of the aforementioned substrate at 
k^t / at ler] side and morLer has a meander line. While carrying out the laminating of the antenna section of the 
above 1st Si the ^temia section of the above 2nd so that the radiation electrode of the antenna section of a pnncipal 
pl^e ^eV^cSane of an opposite side, and the above 2nd in which the radiation electrode of the antenna section 
ofX' abonXas filed may comiter The antemia characterized by having prepared the electnc simply elec^ode m 
Ae side of the aforementioned layered product, and comiecting electrically the radiation electrode of the antemia 
section of the aforementioned electric supply electrode and the above 1st, and each 2nd antenna s^Uon. 
cS 6 ^etLia according to claim 5 characterized by carrying out the laminating of the substrate constituted 
EieiLc^c mSals on the principal plane in which the radiation electrode of the 1st antemia section was formed 



Sim 71 The antemia characterized by forming the aforementioned strip-Hne section and the aforementioned meander 
e tion on^: at^rentioned substrate so that it may have the relation of Ll/L2=2^0-6^0 when it a subsjate and 
the radiation electrode which is prepared on the aforementioned substrate and has the stnp-lme section and the 
me^lS sectSr^d of U and the meander section is set to L2 for the length of the aforementioned stnp- 

[ciaSilTThe antemia according to claim 7 characterized by carrying out the laminating of the substi^te which 
consisted ofdielectric materials so that a radiation electrode may be countered. . 
[2S 9] ie cS 7 characterized by preparing the strip-line section and the meander section on the same pnncipal 
plane of a substirate, an antenna given [any 1 ] in eight. «f fi.*. ctrin 

[Cbim 10] The antemia according to claim 9 characterized by prepanng the meander section on extension of the stnp- 

l*ne section 

[Gaim 1 1] The antenna according to claim 9 characterized by putting the meander section side by side to one [ at 

least 1 flank of the stiip-line section. ^ ^ v r „M^oc,f i «rinrmfll nlane 

[Claim 12] The claim 7 characterized by having prepared a part of stnp-lme section [ at least ] m one pnncipal plane. 
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and preparing the meander section in the principal plane of another side, 

rClaim 131 Electronic equipment characterized by providing the following. An antenna a claim 1 - given [ any 1 ] m 12 
A receiving means to restore to the input signal which received with the aforementioned antenna, and to generate a 
date S iTt storage means by which predetermined information is memorized beforehand The 2nd storage meam 
wtch miioriSs the aforementioned data signal, a transmitting means to modulate tiie data signal from the above 1 st 
and the 2nd storage means, and to generate a sending signal, and control means which control reception, a recovery, 
the modulation, and transmission of tiie aforementioned data 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . , • . u- u 

[The technical field to which invention belongs] this invention relates to the antenna and electronic equipment which 

are used for wireless data transmission, mobile communications, etc. 

[Description of the Prior Art] In recent years, in systems, such as a cellular phone, wireless LAN, and BlueTooth, 
wireless data transmission between various electronic equipment is performed. In such a system, since an exchange of 
data can carry out without choosing time and a place, future development is expected greatly. 
[0003] as a using [ for such a system ] -conventionally antenna - lines, such as a whip antenna and a helical antenna, - 
the patch antenna which supplies electric power by the electric supply pin widely used as an object for reception of an 
antenna, car navigation, or VICS - the laminating type antenna for surface mounting etc. can be considered further 

[0004] ' -.1, 
[Problem(s) to be Solved by the Invention] however, lines, such as a whip antenna and a helical antenna, -- wim the 
patch antenna which supplies electric power by the antenna or the electric supply pin, since automatic mountmg was 
not able to be performed, mounting cost was high, and the whip antenna was easy to deform because the mam part of 
an antenna carried out just for a moment, and had troubles -- since the electric supply pin is exposed to the substrate 
exterior, it is hard to deal with it - in the patch antenna 

[0005] Moreover, although the laminating antenna was also proposed as an object for surface mountmg, there were 
troubles, like this laminating antenna has an excessive production facility, a manufacturing cost is high, and since it 
calcinates where an electrode is pinched between ceramic substrates, baking conditions are very severe and an 
incidence rate with a poor process is very high. 

[0006] Furthermore, it was difficult to acquire the still higher gain in a transceiver band bemg very narrow with the 
conventional antenna. 

[0007] The above-mentioned conventional technical problem is solved, and automatic mounting is possible, and 
manufacture is easy, the yield is high, it can miniaturize, and this invention aims at offering the antenna and electromc 
equipment whose property moreover improves. 
[0008] 

[Means for Solving the Problem] this invention is equipped with the 1st and 2nd antenna sections which prepared the 
radiation electrode which has a meander line on the principal plane of a substrate. While carrying out the laminating of 
the antenna section of the above 1st, and the antenna section of the above 2nd so that the radiation electrode of the 
antenna section of a principal plane, the principal plane of an opposite side, and the above 2nd in which the radiation 
electrode of the antenna section of the above 1st was formed may counter The electric supply electrode was prepared m 
the side of the aforementioned layered product, and the radiation electrode of the antenna section of the 
aforementioned electric supply electrode and the above 1st and each 2nd antenna section was connected electrically. 

[0009] , ^ 

[Embodiments of the Invention] Invention according to claim 1 is equipped with the 1st and 2nd antenna sections 
which prepared the radiation electrode which has a meander line on the principal plane of a substrate. While carrying 
out the laminating of the antenna section of the above 1st, and the antenna section of the above 2nd so that the radiation 
electrode of the antenna section of a principal plane, the principal plane of an opposite side, and the above 2nd in 
which the radiation electrode of the antenna section of the above 1st was formed may counter By changing the 
transceiver property of the 1st and 2nd antenna sections by having prepared the electric supply electrode in the side of 
the aforementioned layered product, and having connected electrically the radiation electrode of the antenna section of 
the aforementioned electric supply electrode and the above 1st, and each 2nd antenna section The band of transmission 
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and reception can be made large and a receiving property can be raised. „^ntPrtmn of 

roOlOl Since invention according to claim 2 can raise a directive property and can moreover a so perform protection of 
a rS el^trode by having carried out the laminating of the substrate constituted from dielectnc ma^enals on the 
Drincioal plane in which the radiation electrode of the 1st antenna secUon was formed, m the claim 1 further, 
Z!SSl!t^u l6iation electrode, corrosion, a chip, etc. can be prevented, and a property can vary or it can prevent 

mon fSion^^S to claim 3 by having prepared the electrode for fixation used as -n-contact in both tiie 
rX on lSLe and the electric supply electrode in claims 1 and 2 at least at one side of the prmcipal plane or the 
sM^ Si Ae c^r^onent side of a layered product TTie intensity of junction of an antenna and the circuit ho^d can 
be ra^el liXTf the antemia fiom'the ckcuit board etc. can be prevented, stable electric junction to an antemia 
L tl^e circuit board can be realized, and property degradation of equipment which earned the antemia can be 

foOUme radiation electrode which invention according to claim 4 is prepared ranging over a substrate and one 
r whii adioh^^r^ principal plane and aforementioned principal plane of the aforementioned substrate at least / at 
e^ si^e, Td lrL3l a meander line. By having had the electric supply electrode wWch was prep^ed in other 
S of 1; aforementioned substrate and was electrically comiected with the aforementioned ^^diahon electrode 
Wi Aout e^^ging the size of the substrate of an antemia, the length of a radiation electrode can be lengthened 
coSuSX antenna of low frequency can be produced easily, and, moreover, a property can be stabilized 
fomTlTrLt L the 2nd antemia section with the radiation electrode which invention according to claim 5 s 
Sed rL^lg o^^^ a substrate and one [ which adjoins one principal plane and aforementioned principal plane of 
SfeSned substrate at least / at least ] side, and moreover has a ^^^f J^^^^^ 
laminating of the antemia section of the above 1st, and tiie antemia section of the above 2nd so that tbe radiation 
Sode of tiie antemia section of a principal plane, the principal plane of an opposite side, and the above 2nd m 
whidh Ae ra^ati^n electrode of the ^temia section of tiie above 1st was formed may counter By J^g^^g the 
^cdving p^er^of the 1st and 2nd antemia sections by having prepared tiie electric supply electrode m tiie side of 
Ae afoSntioSd layered product, and having comiected electiically tiie radiation electrode of ttie antenna sect^ of 
Z aSSoned electric supply electrode and the above 1st, and each 2nd antemia section Witiiout enlar^ng the 
^ze TtSstrS of an ant^^ while being able to make tiie band of tiansmission and reception l^ge and being 
able to rl^a recefv^g property, tiie lengtii of a radiation electrode can be lengtiiened, consequentiy tiie antemia of 
low frequency can be produced easily, and, moreover, a property can be stabilized. _^,^,ri.^t, r^f 

rOOHSe invention according to claim 6 can raise a directive property and can moreover a so perform protection of 
L rS el3e by having Carried out tiie laminating of tiie substrate — ed ^^rn c^^^^^^ on the 

nrincinal plane in which tiie radiation electrode of tiie 1st antemia section was formed, m the claim 5 furtiier, 
ZdS^!r^L r^dSL electrode, corrosion, a chip, etc. can be prevented, and a property can vary or it can prevent 

TomTSo? "ng to claim 7 is equipped witii a substrate and tiie radiation electrode which is prepared^ tiie 
Aforementioned substrate has tiie strip-line section and tiie meander section, and when ^^^^.^^^ ^1^^^^ 
meander section is set to L2, tiie lengtii of tiie aforementioned stiip-lme section By ^a^^^J^^"^^ 
strip-line section and tiie aforementioned meander section on the aforementioned substrate so that it might have tiie 
rel ation of L 1 /L2=2 0-6 0 high gain can be acquired by lengtiiening tiie lengtii of tiie stiip-line section. 
00 6^^^^^^ to claim 8 c^ raise a directive property and can moreover a^so perform protection of 

StioTl^e by having carried out tiie laminating of the substrate which consisted of dielectnc materials m tiie 
c^^Tr^TeZMm eleLde might be countered, oxidization of a radiation electrode, corrosion, a chip, etc. can 
henrevented and a property can vary or it can prevent tiiat a property detenorates. 

mScIn of ^^^^^^ eSode becomes easy by having prepared the strip-line section and the meander 
sectioi on tiie same principal plane of a substrate in claims 7 and 8, and mvention according to clami 9 is highly 
nreci«!e and since it can produce a radiation electrode, it can make dispersion in a property small, 
mm 81 C c prodSon of a radiation electrode becomes easy by having prepared the meander section on 
Son of rsSp^be ^^^^^^^ and invention according to claim 10 is highly precise, and since it can produce a 
radiation electrode, it can make dispersion m a property small . ,. w , i^no time more bv 

rool 91 In a claim 9 since invention according to claim 1 1 can form tiie stiip-line section for a long time more oy 
E put tt meaid^^^^^^^^ side by side to one [ at least ] flank of tiie stiip-line section, it can acqunre tiie antemia 

Kn^S 7rS"tion according to claim 12 c^ form the ^trip-Une .^^^^^^^ 

by having prepared a part of stiip-line section [ at least ] in one prmcipal plane, and having prepared tiie meander 
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section in the principal plane of another side, it can acquire the antenna property of high interest profit. 
[0021] Invention according to claim 13 An antenna a claim 1 - given [ any 1 ] in 12, A receiving means to restore to 
the input signal which received with the aforementioned antenna, and to generate a data signal. The 1st storage means 
predetermined information is beforehand remembered to be, and the 2nd storage means which memorizes the 
aforementioned data signal. By having had a transmitting means to modulate the data signal from the above 1st and the 
2nd storage means, and to generate a sending signal, and the control means which control reception, a recovery, the 
modulation, and transmission of the aforementioned data While limitation of the arrangement place of a loadmg 
machine etc. decreasing and becoming easy to carry out the layout of equipment etc., data communication can be 
performed certainly. Moreover, since it has endurance with a very big antenna, the installation conditions of a loading 
machine become wide range. Furthermore, since an antenna does not project greatly outside, it is rare for faults, such 

as breakage, to arise. . . . .. 

[0022] Hereafter, it explains, referring to a drawing about the form of the thing operation m this invention. 
[00231 (Form 1 of operation) Drawing 1 and 2 are the perspective diagrams showing the antenna in the form 1 of 
operation of this invention, respectively. In drawing, 1 is a substrate, the meander line type (zigzag pattern) radiation 
electrode 2 is formed in principal plane la of one of these, and the electric supply electrode 3 electrically connected 
with the radiation electrode 2 is further formed in it at side lb of a substrate 1. Moreover, the radiation electrode 2 and 
the electric supply electrode 3, and the electrode 4 for fixation prepared in non-contact are formed in Id of sides of a 
substrate 1 . In addition, in order to raise mounting nature etc., as for the electric supply electrode 3 and the electrode 4 
for fixation, it is desirable to make it extend to principal plane 1 a and principal plane 1 c of an opposite side 
[0024] A substrate 1 consists of dielectric materials. As for specific-inductive-capacity epsilonr of these dielectric 
materials it is desirable that it is [ or more 4 ] 1 50 or less. When specific inductive capacity is in this range, the band ot 
resonance frequency can be made large, realizing the miniaturization of an antenna. In addition, if specific-inductive- 
capacity epsilonr is smaller than 4, a substrate 1 becomes large too much, an antenna cannot be mimatunzed, and the 
fault that dispersion in a property will become large while a resonance frequency band becomes narrow too much, and 
a resonance frequency band separates the difference in Utfle composition and only by a chip etc. occumng in a 
substrate 1 and being unable to acquire a predetermined property if spedfic-inductive-capacity epsilonr is larger than 
1 50 oriscs 

[0025] A resin a liquid crystal polymer, a ceramic, etc. are mentioned as a concrete component of a substrate 1 . It is 
desirable to use a ceramic when it takes into consideration that weatherability is good, and a mechamcal strength is 
large and cheap also in these components. When using a ceramic as a component of a substrate, in order to enlarge 
gjj^j.**** etc g2% or more (preferably 95% or more) of sintered density is desirable. Thereby, while being able to 
raise a mechanical strength, processability, etc. of a substrate 1, decline in Q value or specific inductive capacity can be 
suppressed, and the property stabilized as a result can be acquired. In addition, if sintered density is 92% or less, the 
increase in a dielectric loss and the variation of specific-inductive-capacity epsilonr may increase, and fault will arise. 
[0026] Moreover in order to form the electrode mentioned later good, as for the surface roughness of a substrate 1, it is 
desirable that surface roughness sets to 10 micrometers or less (especially preferably 7 micrometers or less still more 
preferably 5 micrometers or less), tiiereby ~ a conductor - a disadvantage increase can be suppressed, the tall ot Q 
value can be suppressed, and the gain of an antenna can be raised in addition ~ surface roughness is 10 micrometers or 
more - the conductor of an electiode ~ since loss increases, the gain of an antenna falls On the other hand, it it bnngs 
close to 0 more than required, since tiie time concerning a grinding operation will become very long, productivity tails 

and is not desirable. .c • j 

[0027] When it constitiites a substrate 1 from a ceramic, as a concrete matenal When specific-inductive-capacity 
epsilonr is ten or less, a forsterite system ceramic, alumina system ceramics, etc. are mentioned, and when epsilonr is 
10-25 material, such as a titanic-acid magnesium system and a titanic-acid calcium system, ~ moreover, when epsilonr 
is 25-40 and zirconia SUZU titanium system material etc. is [ epsilonr ] 60-150, a barium-titanate system, lead-calcium 
titanium system material, etc. are mentioned 

[0028] Altiiough it can consider as an ellipse tabular and a polygon tabular (a cross section a tiiangle, a square, a 

pentagon ) at a rectangular tabular as shows tiie configuration of a substi-ate 1 to drawing 1 , and others, smce 

electiode formation on tiie side is required, a rectangular tabular or a polygon is desirable. ^ . , . , „ . 

[0029] Moreover, although equalization of a property or stabilization of a property can be performed witii ttie gestalt ot 
tiiis operation by making tiuckness of a substiate 1 uniform (the tiiickness of a center section and an edge bemg almost 
tiie same), you may change tiie tiiickness of an antenna between predetermined portions accordmg to an operatmg 
condition, tiie kind of used machine, etc. That is, for example, two or more crevices can be formed m a substrate 1, 
tiuckness of one edge of an antenna can be made tiiicker tiian tiie tiiickness of tiie edge of an opposite side, or it can be 
made thin. 
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[0030] Furthermore, it can prevent that a big chip etc. occurs in the comer of a substrate 1, and an antenna property 
changes to it by giving beveling, a taper, etc. to the comer of a substrate 1. 

r003 11 Therefore, most things changed to a comer when the chip on the way to the corner of a substrate 1 witii big 
trlmis^on and receiving property arises by giving beveling, the taper, etc. beforehand are lost as m^^^^^^ above. 
r00321 When it takes into consideration that productivity and posiUve comer processmg can be performed etc. at mis 
time t is desirable to perform C beveling. Even if a little shock etc. joins a substrate 1 by setting C beveling at this 
time to 0.1mm or more (preferably 0.2mm or more), most generating of the chip of the comer of a substrate 1 etc is 
lost and though such a big shock that a substrate 1 is missing etc. is added, it generates only merely few clups, but 
neither transiS^ssion of an antemia nor a big change of a receiving property produces it. Although substirate 1 
needed beveling taper processing, etc., especially when the ceramic which a chip tends [ comparatively ] to generate 
rmStionS^^^^^^ u^sed whatever the material which constitiites a substiate 1, they are effective. Furfhemjore, tiie 
bL cWp of a comer can be prevented as a gestah of other operations by preparing the resm of the orgamc sy stem which 
performs chip prevention to the comer of a substiate 1 etc., witiiout giving C beveling and taper processing to the 

\m3] ByV^omhig such chip preventive measures, tiie poor process by generating of a chip can be suppressed and 
the productivity and yield of an antenna can be raised. • • , i f „ 

r00341 In drawing_l , 2 is a radiation electiode, and the radiation electtode 2 is formed in one prmcipal plane of a 
substiate 1, and has become die band-like jig ZAKUPA mm which consists of the stiip line The frequency of 
opSon of an antemia can be adjusted by the number of times of tiie widtii of face of tins band-like zigzag pattem, 
length, a track interval, and the clinch of JIGUZAKU etc. i i „^ i „ 

[00351 Moreover, as above-mentioned, the electiic supply electrode 3 is formed over side lb and principal plane Ic, 
tiie electiode 4 for fixation is fomied over anotiier [ Id of sides, and ] principal plane I c, and surface mounting is 
nrLented with it The electiic supply electiode 3 also tiims into anotiier electtode for fixation at tiie time of mounting 
TaSlt tile board wiih'comiection witii a circuit. TTie electiode 4 for fixation is fixed to tiie patta^ on tiie 
circuit board prepared independentiy of tiie circuit witii sold^g etc. Here, f^^^^^l^t'"^'"^^^^^^^ the 
formed only by L linear pattem, it may not be restiicted to tiiis and may cut [ **** ] off tiie comer of a clinch by tiie 
Ctii page aboul [ of tiack widtii of face ] an abbreviation half by retiim [ JIGUZAKU ] to a U ch^^ter type. 
m036] Moreov^, it is desirable to have prepared a taper and R in tiie comer of a substiate 1 located m tiie boundary 
section of tiie radiation electiode 2 and tiie electiic supply electiode 3. When tiie above-mentionod comer is sharp at 
ttie time of electiode formation, an open circuit arises or ablation of an electiode is caused depending on tiie sitiiation 
of handling Then such faults can be suppressed by preparing a taper and R m the comer of a substiate 1 . 
[003^] S acSy ^ range is enough if tiiere is also an R= 0.2 about (0.1 to about 0.3) case of a taper also m 

about 0=0.2(0.1 to about 0.3), and R. , x- 

[00381 Thus, since heights, such as an electric supply pin, can be lost by having considered as composition which 
Tmiges^e electiic suppi; electiode 3 and tiie electiode 4 for fixation at tiie side and tiie rear face of a substiate 1, Ae 
antei^a in which surface mounting is possible is realizable. Moreover, since a mounting state can be checked from &e 
^^a dde, tiie check of an anteSia of operation etc. can be perfomied easily. Moreover all oyer drawing, ^though 
tiie electiode 4 for fixation is considered as 1 foraiation at tiie 1 side, it does not need to adhere to tins, hi the range 
which tiie umiecessary electiical coupling between tiie radiation electrode 2 and the electiode 4 for fixation does not 
produce, in order to raise fixed intensity, you may increase tiie electtode 4 for fixation. 
r00391 Next, tiie electiode material used for each electiode is explained. , , ^, . , ^ 

0040 An Aloy witii tiie metals (Ti, nickel, etc.) of everytiiing [ electiode / for fixation / 4 (it abbreviates to each 
EdVhereX) / tiie radiation electtode 2, tiie electtic supply electtode 3, and ] but tiie metalhc-matenal simple 
substances of Ag, Au, Cu, and Pd, those alloys, or tiie aforementioned metallic matenal etc. is used. In such matenal, 
^ni^Sa^^^^^^^ very excellent in case a property target and each electiode are formed, tiie alby of especially 
Ag^rTg Sd otiier metalU^ materials is used suitably. Furtiiemiore, each electiode may be fomied by one layered 
m!y consist of two or more layers more than two-layer. That is, tiie fihn of otiier metallic ^^'^^'^l^lfZtZ 
buffer layer between a substiate 1 and each electtode for tiie purpose which raises adhesion intensity etc., or corrosion 
resistance good metallic material or good protective coat etc. may be formed for tiie purpose of protecting each 
electiode etc. on each electtode. a corrosion resistance good metallic matenal - carrying out -- gold, platinum, 
titanium, etc. - moreover, resins, such as an epoxy system and a silicon system, are mentioned as a corrosion 
resistance good protective coat Furtiiermore, you may include at least one of oxygen, mttogen, or tiie carbon m ttie 
grade which does not affect a property as an impurity at each electtode as an impunty. 

[00411 As for formation of each electtode etc., print processes, plating, tiie sputtenng method, etc. are used. It is more 
Ebk to use print processes, when it is more desirable to use tiie sputtering metiiod and plating when especially tiie 
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thickness of each electrode is foraied comparatively thinly and it forms comparatively thickly. In the case of the form 
of tSeration p^^^ processes were used on the grounds that productivity is good etc. The paste wiA which metal 
paSlTa ^^^^^^ solvents, etc.. such as Ag, were mixed was specifically applied in the predetermined configuration 
on the substrate i , heat treatment was added, and each electrode was formed. , „ cn 

m0421 Moreover as for the thickness of each electrode, it is desirable to be referred to as 0.01 micrometers - 50 
KLetSSSy micrometer - 40 micrometers). If the thickness of each electrode is 0.01 microm^ers or less 
frorrSS dSn mly become thin, the gain of an antemia may fall, it will become it easy to generate exfohation of 
LTc^^ Sfdi Sness of each elec 'ode is 50 micrometers or more, and fault, like moreover cost becomes high 



will arise. 



mn4^1 The foUowina (form 1 ofoperation) feature portions are explained. , , . 

K iftaS die substrate 1, the radiation electrode 2, the electric supply electrode 3, and the electrode 4 (it 
Sl^eiiateT^^ ema section 10 below) for fixation are the same as what is shown in dramngl .The laminating 
^ Ae^fe^aSS is carried out on the antemia section 10, and the antemia sections 20 differ the JomposiUon of 
Sie a^tT^^eS^^^^ in that the electrode 4 for fixation is hardly formed although it is the same. With the form 
of tW^ reraS &e i;^n^^^^ is carried out so that the field in which the radiation electrode 12 of an antemia 20 is 
?oit d Crindpd side, and the field in which the radiation electrode 2 of the antemia sectton 

oTform^ Z c^^^^^^^ TTiat is,l radiation electrodes 2 and 12 of the antemia section 10 and an "^^^ 
20 have the composition of not contacting directiy. In addition, join by cementing matenals, such as glass, or the 
junS between the antemia section 10 and the antemia section 20 uses a double-sided tape etc., or is formed of 

foS^^uX^orf ffia^^^^^^ substrate 30 which consisted of dielectric materials on the antenna section 20 
s^lSedW^^ de^mble to constitute from dielectric materials same as a substrate 30 as the substtate 1 which 
(^^t^teslhe aitemia section 1 0. Thus, with constituting, it can be formed in the antemia section 20, a radiation 
SSe crb^rected, degradation of a property etc. can be prevented, and the property related to directivity can 
be Ssed toher Moreov^, it is necessary to form a substrate 30 neither by tiie operating environment nor spec. 
[004T] InSti^^^^^^ the form of tiiis7peration, although two of the antemia sections 10 and 20 w«:e used as ±. 
antenna section wom may carry out ttie laminating of the three or more antemia sections That is a band etc^can be 
foS extS by c^n^ut or more three Mnating of the antemia section which has a radiation electrode. Also 
taCcasr^though itis more desirable to form a substrate 30 since protection of a radiation electirode etc. was 
performed by fomting a substrate 30 in the topmost part, it is necessary to prepare neither by the operating 

environment nor spec, as above-mentioned. , . . i ^4 10 ;o 

r0C471 Moreover in case die electric supply electrode 23 electiically comiected with die radiation electrode 12 is 
fonnedS^20a of the antemia section 20 and the laminating of the antemia section 10 and die antemia section 20 is 
S r the l^lting^as carried out so that side lb and side 20a might tiim to the same direction, and the electiic 
SrP^electrode^ and tl electric supply electiode 3 are join^i electrically. By forming ^^^^^^^^^^ 
nlane which formed the radiation electrode 1 2, and the principal plane of an opposite side at this time 23, for example, 
iTe^ric suppW^^^^ opposite of tiie electric supply electrode 23 and die electric supply electiode 3 can be 

0^3 mor^^^^^^^ can be performed. In addition, when forming ttie electee supply e ectiode 2 m 

Tprinc^'al plane wWch fo Jed die radiation electrode 1 2, and die principal phme of -JPP-f J^^^^^^^^ 
effective [ die electric supply electix)de 23 ] from fields, such as property degradation prevention and position 
f^XL of junction, dfat I is die lengdi if a grade which does not reach ev^ die zigzag pattern m die radiation 
electrode 2, and tiiat it is smaller tiian die widtii of face of die radiation electiode 2 

roSsi Since two or more two or more radiation electrodes (it sets in die form of diis operation and is two of die 
SdiationXS^ 2 and 12) are prepared in parallel by the electric supply electiode by die above composition, by it 
SSu^c^of^S^^^^ biid Jd^of an antemia can be extended by the ability ^l^^^-f ^e ^son^^^^^^ of 
^ch radiation electiode delicately. In addition, since a percent drfective also becomes -^^^^^^^^ 
comnosition become complicated and cost comes to start, as for die number of radiation electi-odes, five or less (toe 
SSni^beTof s^^ of die antemia section is five or less sheets) are desirable, although the adjustable r^ge of 
SdwSh s^^^I t more widi the form of diis operation die more it increases die number of radiation electiodes 
rthe more it makes f manv 1 die laminating number of sheets of die antenna section) (toe more). 
ro04^ Mc^^^^ a sX4^^^^^ and toe substrate (it abbreviates to each substiate below) which constitiites the antemia 
Ss l31b mTbe formed wito toe same material, and may be formed wito toe material of specific mductive 

S'^By Sng e^^^^^^^^ ^ecific inductive capacity of each of each substiate. it becomes possible to change 
the size of each of each substrate. 
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rOOSll For example, a substrate 30 can be made smaller than the substrate 1 of the antenna section 10, and the substrate 
of the antenna section 20 by making specific inductive capacity of a substrate 30 larger than the specific mductive 
capacity of the substrate 1 of the antenna section 1 0, and the substrate of the antenna section 20. Since the 
miniaturization of an antenna can be attained by this or it can consider as a predetermined configuration, attachment 
becomes easy. While being able to take composition which narrows down the upper part of a case especially tor an 
antenna to a wrap case by case like a radome, when it is carried, for example in electronic equipment, su^ as a pocket 
device, and a mounted machine, a machine on the street of an automatic fare collection system, the use efficiency ot 
the space inside electronic equipment can be raised. • u j 

100521 Moreover, the substrate 1 of the antenna section 10 and the substrate of the antenna section 20 can be made 
smaller than a substrate 30 to the specific inductive capacity of a substrate 30 on the contrary by enlarging specific 
inductive capacity of the substrate 1 of the antenna section 10, and the substrate of the antenna section 20. By this 
since the component-side product of an antenna can be made small Can make small the size of the antenna-circuit 
substrate of electionic equipment in which an antenna is carried, and fiirther, when the substrate and size of the antenna 
section 20 diff^er from each other, a subsfrate 30 By laying electi-onic parts etc. in the crevice made between the 
antenna-circuit substrate of tiie electronic equipment by which an antenna is arranged, and a substrate 30 Furthermore 
file use efficiency of space can be raised, and from the first, an antenna can also make small flie size of the antenna- 
circuit subsfrate in which it is mounted, and the size of the electionic equipment by which they are carried if it pulls, 
and can respond to tiie request of die time called miniatiirization of equipment. Moreover, by the bird clapper, ttie 
component-side product of reUability [, such as a tiiermal shock, ] to the circuit board improves small. 
[0053] Moreover, the flexibility of tiie configuration for every subsfrate can be raised by changmg ttie specific 
inductive capacity of each of each substrate. , . ^ ^ u - u 

100541 Moreover, although it is desfrable tiiat it is 0.05<=t<=3 [mm] when tiuckness of each of each subsfrate which 
constitutes an antenna is set to t, each does not necessarily need to be tiie same tiiickness. Since it is a limit mostly for 
tiie tiiickness of tiie whole bottom antenna of a laminating to be set to about 3-5mm, and to constitute ttie whole from a 
frequency of operation, a mechanical sti«ngfli, etc. in general about multilayering at six layers, it becomes tiie optimal 
rtiiese values] from ****ofa property, cost, and tiie rate ofan excellent article. , . , 

[0055] Moreover, since a subsfrate becomes [ tiie tiiickness of each of each subsfrate ] tiim relatively by 0.05mm or 
less, breakage by tiie fall of mechanical intaisity may arise. 

[00561 Next, junction between each subsfrate is explained. ,a j 

0057 as otiier composition metiiods of the antenna shown in the form of this operation - tiie antenna sertion 10 and 
the antenna section 20 - predetermined members, such as a radiation elecfrode, an electric supply elecfrode, and an 
elecfrode for fixation, were formed, each was constitiited, and tiie antenna sections 10 and 20 and tiie substrate 30 are 
ioined It is desirable to use what has high bonding sfrengttis, such as junction glass and a junction resm, as jointing 
material used for tius junction. By using especially junction glass, it can make it possible to be equal to heat treatment 
of a reflow etc. Moreover, since composition change is easy so tiiat it may become a coefficient of tiiermd expansion 
of tiie same grade as tiie coefficient of tiiermal expansion of subsfrate material, inconvement generating of tiie subsfrate 
exfoliation by tiie tiiermal shock etc. can be suppressed. ^ . . • i • 

100581 As for tiie crevice between each subsfrate at the time of junction, it is sfrU more desirable tiiat it is 1 micrometer 
- 200 micrometers. By making a crevice into tiiis range, tiie junction force can fiilly be secured, and aligmnent betiveen 
subsfrates can also be performed easily, and tiie antenna in which reliable small surface mountmg is possible can be 

[0059]ti'ld^^^^^ since a ringing tends to happen between subsfrates while junction between each s^sti-ate tends to 
become inadequate and a crevice may exfoliate while in use in less tiian 1 micrometer, it becomes diff^^cu t to perform 
alignment between subsfrates. Moreover, in 200 micrometers or more, since tiie efficiency-specific inductive capacity 
ofan antenna falls under tiie influence of glass and tiie resin which are a junction medium while being hard commg to 
take the impedance matching ofan anteraia, un-arranging [ tiiat an antenna property separates from a predetermined 
value, or the miniaturization of an antenna becomes difficult ] occurs. , . j u -^a,, 

[0060] Next, tiie manufactiire metiiod of tiie antenna which carries out tiie above composition is explamed bnetiy 

[006i?Siice tiie manufacturing process of tiie antenna sections 10 and 20 is aknost tiie same, here explains on behalf 

of the antenna section 10. , . . , • ji^ £:ir ^^r*.^ 

[00621 first - as Step 1 ~ molding - public fimds ~ tiie Plastic solid used as a subsfrate 1 is obtained by filling up type 
witii the material which forms a subsfrate and pressurizing with press equipment By prepanng irregulanty etc. m tiie 
configuration of tiie metal mold at ttiis time, tiie configuration of a substrate 1 can be formed freely. 
[0063]Next, as Step 2, it can rank witii a spread, and tiie Plastic solid formed at Step 1 is set to a finng fiimace, and is 
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calcinated on predetermined baking conditions, and a baking object is formed. ^ ^ , , 

r00641 Next as Step 3, the radiation electrode 2 and the electric supply electrode 3 are formed m tiie substrate 1 
formed at Step 2. Although methods, such as printing, sputtering, and vacuum evaporationo, can be considered as a 
method of forming these electrodes at this time, by using printing, to each conditions, such as thiclmess and a 
configuration, it is comparatively accurate and an electrode can be formed in a short time here. In the case ot the 
anteima section 10, it is advantageous to form the electrode 4 for fixation other than the radiation electrode 2 and the 
electiic supply electrode 3 in respect of improvement in the fixed intensity of an antenna etc. here. 
[0065] Next, as Step 4, quenching processing is carried out to the baking object with which each electrode was formed, 
and the bonding strength of each electrode and a baking object is raised. , 
r00661 Next, fine tuning is added to the configuration of the radiation electrodes 2 and 12 formed at Steps 3 and 4 as 
Step 5 if needed. Trimming, etching, etc. are specifically given to the radiation electirodes 2 and 2 here, reduce the 
area of the radiation electrodes 2 and 1 2, or Or by adding the case where a part of [ at least ] thictaiess of tiie radiation 
electrodes 2 and 12 is reduced, and electrical conducting materials, such as conductive paste, to the radiation electrodes 
2 and 12 The forming face product of the radiation electi-odes 2 and 12 may be substantially made large, or a part ot 
[ at least ] thickness of tiie radiation electrodes 2 and 12 may be thickened. In addition, tiiis process is unnecessary 
when the radiation electix)de 2 and the precision of formation of 12 are high enough. . ^ , . . . ,v,« 

[0067] The antenna sections 1 0 and 20 are formed through the above processes. A substiate 30 is had and formed at the 

above-inentioned steps 1 and 2. ^ ^ j oa ^ ^ 

[0068] And jointing material is applied to either even if there are few fields which the antenna sections 10 and 20 and a 
substrate 30 join as Step 6. When a property side etc. is taken into consideration at this time, it is desirable to join so 
that it may counter through the substrate which constitutes the antenna section 20 so that the radiation electirode 2 and 
the radiati'on electrode 12 may not counter directiy. About tiie method of applying jointing matenal to each antemia 
sections 10 and 20 and a substi-ate 30, you may apply to punctiform and may apply m the shape of a field. Smce 
forming by printing can equalize the distribution of jointing material and it can suppress dispersion m tiie thickness ot 
ioint grade to tiie minimum, tiie antenna which has tiie stable antenna property can be realized especially here. 
Moriver, by joining tiie substrate 30 in which tiie electrode is not formed to tiie best side, tiie antemia which has tiie 

Stable antenna property is realizable. , , . . r u x 

^^69] Moreov^, at titis time, as for tiie tiiickness of tiie antemia sections 10 and 20 and tiie joint grade of a substi-ate 
30 it is desirable to control a junction state so tiiat it may be set to 1 micrometers or more 200 micrometers or less. By 
adjusting tiie tiiickness of joint grade to tiiis range, tiie antemia which has tiie stable antenna property witii httle 

m?7oTwhik Sn?^^^ whose coefficient of tiiermal expansion is about 4-8 ppm/degree C for junction of tiie 

antenna sections 10 and 20 which have such composition, and a substiate 30 can suppress the stress genrnted by tiie 
difference in a coefficient of tiiermal expansion to tiie minimum, when material is ch^ged m the substrate and 
substiate 30 of tiie antemia sections 10 and 20, even if botii have tiie difference in coefficient of tiiermal expansion 
since tiie crack of a plane of composition etc. can be made hard to generate, it is desirable It is desirable to i^e lead 
gkss as a suitable material especially, also in lead glass especially B-2 03 10 - 70wto/o a least 2 - 25wto/o, [ Si02 ] 
Since it can suppress efficiently tiiat a crack etc. occurs in a joint even if using ttie lead glass in which aluminum 203 
3 - 15^%, and PbO contains tiie material of tiie range of 10 - 65wt% exists [ the difference m tiie tiuckness 
between substi^tes, tiie difference in coefficient of tiiermal expansion, etc. ], it is desirable. 
[0071] After tiiat, as Step 7, visual inspection, a characteristic inspection, etc. are conducted and an antenna is 

fo0721^slice each electrode can be formed after calcinating each substirate by having considered as such composition 
tiie baldng conditions of each substiate can be doubled witii the burning temperatiire of tiie matenal which forms each 
substiate, and tiie property of each substiate, intensity as a resuU tiie property of an antenna, and intensity can be made 

[00731 Moreover, since each electiode is applied after calcinating each substirate, after forming each electiode 
compared witii tiie case where a substiate calcinates, degradation of each electiode in accordance witii elevated- 

temperature baking can be lost. ^ r u ^4^^^^^. 

[0074] Since an antenna property can be easily adjusted by once measuring tiie antenna property of each antenna 
section before joining tiie antemia sections 1 0 and 20, and adjusting the configuration of each electrode based on the 
result after fomiing tiie antemia sections 10 and 20 fiirthemiore (Step 6), span of adjustable range becomes very large. 
Therefore, tiie antemia witii very high a low and reliability of a percent defective is realizable. 
[0075] Furtiiermore, since tiie production facility ttiere is no comphcated production process and expensive and large- 
cale s Necessary compared witii tiie case where form an electiode between layered products and it really calcinates. 
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a production cost can be suppressed low and a cheap antenna can be supplied stably. , • j r • * 

[0076] (Gestalt 2 of operation) The gestalt 2 of the operation of this invention to a degree is explained, refemng to a 

[0077^ Dtavvin^S and 4 are the perspective diagrams showing the antenna in the gestalt 2 of operation of this 

r0078mffering from the gestalt 1 of operation is the point that the zigzag pattern portion of the radiation electrode 2 
isToCed to side le of Id of sides of a substrate 1, Id of sides, and an opposite side. The length of the zigzag pattern 
of the radiation electrode 2 can be lengthened by carrying out like this, and the low surface mounting antenna of 
frequency can be constituted. All over drawing, although the electrode for fixation is omitted, it may prepare flie 
electrode for fixation if needed. Furthermore with the composition of drawing^ , it can also serve as the radjation 
electrode 2 as an electrode for fixation by extending a zigzag pattern even to prmcipal plane Ic of not only the side but 

fo079m addition, as shown in tamgi , a laminated structure can also be taken like (the gestalt 1 of operation) a^^ 
die same effect as (the gestalt 1 of operation) can be acquired. In addition, with the gestalt of this operation a thou^ 
the radiation electrode 2 was formed over the 3rd page of the sides Idand 1 e of a substrate 1 and principal plane la, 
and a property deteriorates a little even if it crosses to the 2nd page of at least one sides which adjoin pnncipal plane la 
and its principal plane, the same effect can be acquired. If an example is shown the «)mposition which prepares a 
radiation electrode over the 2nd page, principal plane 1 a of a substrate 1 and 1 d of sides, will be raised 
[0080] (Gestalt 3 of operation) The gestalt of another operation of this invention is explained below, refemng to a 

foOSll Drawinei -10 are the perspective diagram showing the antenna in the gestalt 3 of operation of this invention. A 
portion which is mainly below different from the gestalt of the above-mentioned operation is explained 
Els shown in drawing.5 , while constituting the radiation electrode 2 fix>m straight-line-like (band-l^^^^^^^^^ 
section 2a and meander section 2b which is a zigzag pattern, when the length of the bngitudmal direction of tiie 
substrate 1 of LI and meander section 2b is set to L2 for the length of strip-line section 2a, it is formed so that it may 
have the relation of Ll/L2=l .0-6.0. That is, equivalent [ to the length L2 of meander section 2b ] or the length LI ot 
strip-line section 2a is formed for a long time than it. Moreover, meander section 2b has been arranged on the 
extmsion wire of strip-line section 2a, and meander section 2b has been arranged to the open edge Iz side which is the 
edge of a substrate 1 . At this time, strip-line section 2a and meander section 2b are prepared in the same pnncipal 
p\me. In addition, you may carry out the laminating of the substrate 30 which consisted of dielectnc matenals on the 
antenna g^^tinn i n ghnwn in drawing 5 as shown in drawing 8 . . , ^ 

[00831 Although the antemia shown in drawing 6 was shown in drawing 5 , it is a modification, and meander section 
2b does not exist on the extension wire of strip-line section 2a, but it forms in the position which shifted stop-lme 
section 2a from the core of a substrate 1, and, moreover, meander section 2b is put side by side to the f ^e 

of strip-line section 2a. Naturally strip-line section 2a and meander section 2b are electrically comiected also m th^ 
case L the case of this modification, since the length of strip-line section 2a can be formed very much for a long time, 
a property can be raised fiirther. At this time, stiip-line section 2a and meander section 2b are prepared in the same 
principal plane. In addition, you may carry out the laminating of the subsfrate 30 which consisted of dielectnc 
materials on the antenna section 1 0 shown in drawing 6 as shown in drawing § . ,u u *u ■ a^. th^ 

[0084] The antemia shown in drawing 7 is a modification although shown m drawing6 , makes the both sides of the 
Ue of strip-line section 2a di"stribute meander section 2b, and is arranged. In the case of this modification^ ^nce tiie 
length of slrip-line section 2a can be formed very much for a long time, a property can be raised fiirther. At this time, 
strip-line section 2a and meander section 2b are prepared in the same principal plane. In addition, you ^^y^^J^^ 
the laminating of the substrate 30 which consisted of dielectiic materials on the antemia section 10 shown m toingJ 

[Oot?]'^^dd^i«; the length of the longitudinal direction^ 1 ^^^1 and meander sectb^^^^ 

to L3 for the length of strip-line section 2a in tiie case of the antenna shown m drawing 6 - drawing 10 , it is tonned so 
that it may have the relation of Ll/L3=2. 0-6.0. -t r x.- u *^'u f 

[0086] By the featiire of the fonn of this operation forming the about three electiic supp y electiode [ which conti-ibutes 
to antemia gain most ] radiation electrode 2 by straight-line-like strip-line section 2a which is the easiest to acqmre 
gain, altiiough gain tends to fall, it is in the point of having aimed at the improvement of antemia gain, by having 
allotted me^ider section 2b which is a zigzag pattern convenient to take adjustinent of an mipedance intensively to 

oDen one end of the radiation electrode 2. , ^ • +u i 

[0087] Especially meander section 2b that is the zigzag pattern which mainly takes impedance ^^^tching on the low- 
impedan^ track where the width of face of strip-line section 2a of the shape of a stiraight line which contiibutes to 
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antenna gain is wide can constitute the small high antenna of gain by arranging intensively to open one end of the 
radiation electrode 2 using the narrow quantity impedance track of track width of face. As for the track width of face of 
a zigzag pattern, at this time, it is desirable preferably that it is moreover 50 micrometers or more in 300 micrometers 
or less at least 500 micrometers or less. 

[0088] (Form 4 of operation) Drawing 1 1 -13 are the perspective diagram showing the composition of the antenna in 
the form 4 of operation of this invention. . 
[0089] It is the further modification of (the form 3 of operation) which is shown in drawingXl , and by prepanng stnp- 
line section 2ainapartof principal plane 1 c of a substrate 1 , 1 f of sides, and principal plane 1 a, and moreover 
preparing meander section 2b in principal plane la, it is small and can offer the antenna which is high interest profit. 
That is by preparing a part of strip-Une section 2a and meander section 2b in a separate principal plane, in addition to 
the effect of (the form 3 of operation), it is still smaller, the antenna of high interest profit can be constituted, and it has 
the effect that antenna gain is fiirther improvable. In addition, you may carry out the laminating of the substrate 30 
which consisted of dielectric materials on the antenna section 10 shown in drawing 7 as shown in drawing.10 . 
[0090] In addition, when the length of the longitudinal direction of the substrate 1 of LI and meander section 2b is set 
to L3 for the length of strip-line section 2a in the case of the antenna shown in drawing 1 1 , it is formed so that it may 
have the relation of Ll/L3=2.0-6.0. , r i.- * 

[0091] By the feattire of the form of this operation forming the about three electric supply electrode [ which contnbutes 
to antenna gain most ] radiation electrode 2 by straight-line-like strip-line section 2a which is the easiest to acquire 
gain, although gain tends to fall, it is in the point of having aimed at the improvement of antenna gam, by having 
allotted meander section 2b which is a zigzag pattern convenient to take adjusttnent of an impedance intensively to 
open one end of the radiation electrode 2. 

[0092] Especially meander section 2b that is the zigzag pattern which mainly takes impedance matchmg on tiie low- 
impedance track where tiie width of face of strip-line section 2a of the shape of a straight line which contiibutes to 
antenna gain is wide can constittite the small high antenna of gain by arranging intensively to open one end of the 
radiation electrode 2 using the narrow quantity impedance ttack of track widtii of face. As for tiie tirack widtii of face of 
a zigzag pattern, at this time, it is desirable preferably tiiat it is moreover 50 micrometers or more in 300 micrometers 
or less at least 500 micrometers or less. 

[0093] Moreover, if stiip-line section 2a of the radiation electi-ode 2 is prepared in principal plane Ic used as an 
antenna component side as shown in drawin g 1 1 and 12, since the electi-ode 4 for fixation and not only the electiic 
supply electrode 3 but strip-line section 2a of a radiation electrode can be used as an electrode for fixation at the time 
of mounting the mounting intensity of an antenna can be increased. However, since it becomes the cause of an antenna 
gain faU when there is no RF property of tiie circuit board not much well, as shown in drawingll , tiie electtic supply 
electrode 3 and tiie elecfrode 4 for fixation are not formed in the antemia section 10, but tiie electiic supply electrode 3 
and tiie electiode 4 for fixation are formed in tiie substi^ate 40 which is anotfier substtate, and it considers as tiie 
composition which puts tiie antenna section 10 by tiie subsf ate 30 and the substrate 40. At this time, a substtate 40 is 
constitiited from dielectiic materials which were excellent in tiie RF property, and, moreover, stiip-line section 2b is 
electrically joined to tfie electiic supply electiode 3 prepared in tiie substrate 40. In addition, junction to stirip-lme 
section 2a and ttie electiic supply electiode 3 can be ensured by not forming tiie electiic supply electiode 3 only in tiie 
side of a substiate 40 in tiiis case, but preparing a part also on tiie principal plane of sttip-line section 2a and tiie 

substtate 40 which counters. „ , . , i nr- ■ ^ ^ u 

[0094] By considering as such composition, surface mounting is possible and a small highly efficient antenna can be 

offered cheaply. . , • . 

[0095] (Form 5 of operation) Next, tiie application using tiie above-mentoned antenna is explained. 
[0096] Drawing 14 is drawing showing tiie wireless LAN equipment in tiie form 5 of operation of this invention, and is 
set to drawing 14 . Electionic equipment, such as a personal computer by which 120,121 was connected to wireless 
LAN equipment and 122,123 was connected to wireless LAN equipment 120,121, respectively, A receiving means by 
which 124 was prepared in wireless LAN equipment 120, a transmitting means by which 125 was prepared in wireless 
LAN equipment 120, A receiving means by which 126 was prepared in wireless LAN equipment 121, a transmittmg 
means by which 127 was prepared in wireless LAN equipment 121, and 128,129 were prepared in wireless LAN 
equipment 120,121, respectively, and used tiie antenna shown in drawing 13 from above-mentoned drawing J . 
[0097] The data signal sent from electtonic equipment 122 is modulated witii tiie tiansmitting means 125, it changes 
into a predetermined sending signal and tiie sending signal is transmitted from an antenna 1 28 to tiansmit 
predetermined data to electionic equipment 123 from electionic equipment 122. It is received by tiie antenna 129, and 
restores to the sending signal which transmitted from tiie antenna 128 to a predetermined data signal witii tiie receiving 
means 126, and tiie data signal is sent to electtonic equipment 123. 
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r00981 Conversely, the data signal sent from electronic equipment 123 is modulated with the transmitting means 127, it 
changes into a predetermined sending signal and the sending signal is transmitted from an antenna 129 to transmit 
predetermined data to electronic equipment 122 from electronic equipment 123. It is received by the antenna 128, and 
restores to the sending si^al which transmitted from the antenna 129 to a predetermined data signal with the receiving 
means 124, and the data signal is sent to electronic equipment 122. ioqioq^„„u« 
100991 With the wireless LAN equipment 120,121 constituted as mentioned above, since an antenna 128,129 can De 
miniaturized very much, it moreover receives horizontally and directivity of a transceiver property can be enl^ged, 
while limitation of arrangement of wireless LAN equipment 120,121, the arrangement place of an antenna 128,129, 
etc. decreases and a layout becomes easy, data communication can be performed certainly. 

rEffect of the Invention] this invention is equipped with the 1st and 2nd antemia sections which prepared the radiation 
electrode which has a meander line on the principal plane of a substrate. While carrying out the laminating of the 
antemia section of the above 1st, and the antemia section of the above 2nd so that the radiation electrode of the antemia 
section of a principal plane, the principal plane of an opposite side, and the above 2nd m which the radiaUon electode 
of the antenna section of the above 1st was formed may counter By changing the receiving property of the 1st ^d 2nd 
antemia sections by having prepared the electric supply elecfrode in the side of the aforementioned layered product 
and having connected electrically the radiation elecfrode of the antenna section of the aforementioned electtic supply 
electrode and the above 1st, and each 2nd antenna section The band of fransmission and reception can be made large 
and a receiving property can be raised. Moreover, since a mounting state can be checked from the antenna side since 
the electric supply from the antenna side is attained, and there are no heights, such as an electnc supply P"i. surface 
mounting is possible and the high antemia of productivity can be offered. Moreover, since electrode adjustinent etc is 
attained for every subsfrate by having had the substtate in which two or more radiation electrodes were formed and the 
substrate in which the electric supply elecfrode and the elecfrode for fixation were formed in addition to the radiation 
elecfrode Since it is producible by the patch antenna of the elecfric supply method by the elecfric supply pin by the 
laminating which exists conventionally while an expensive facility is unnecessary really like a burned product, and the 
common method of construction while being able to lessen dispersion in an antenna property, a cheap antenna can be 

[OlOntSv^^ an antemia a claim 1 - given [ any 1 ] in 12 and a receiving means to restore to the input signal which 
received with the antenna, and to generate a data signal, 1 st storage means by which predetermined mformation is 
memorized beforehand, and the 2nd storage means which memorizes a data signal, By having had a transmitting means 
to modulate the data signal from the 1st and 2nd storage meanses, and to generate a sending signal, and the control 
means which control reception, a recovery, the modulation, and transmission of data While lumtation ot ttie 
arrangement place of a loading machine etc. decreasing and becoming easy to carry out the layout of equipment etc., 
data communication can be performed certainly. Moreover, since it has endurance with a very big antenna, the 
installation conditions of a loading machine become wide range. Furthermore, since an antenna does not project greatly 
outside, it is rare for faults, such as breakage, to arise. 
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* NOTICES * 

Japan Pat nt Office is not responsible for any 
damages .caused by the use of this translation. 
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01 ojcS'rj:*9tc07tc^'rT>"7^-fasi o<7)±ti:^ 
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o 

[0 0 9 0] =&*3. mi i\^^^yzy'ri-<o^^\c^^^ 



l^L3 = 2. 0-6. 0C0P^^Wr^c];'9Jg^^n 
[009 1] 2|s:|ISSt?)mi^^)1f®lt±. 7V7"-^?iJ»^Cg 

t^^f ^i&OT® 3ifif^i?)ai>fmii 2 ^s?>fy#^t# 
•'^'ri^iii^tt^ox h V y yisKSP 2 a -ej^^b. ?iJff 

[0 0 9 2] #ic. T-^r'i-mm^m^T^mmvi<o7. 

hV yym^^2 a^O*ICDjAl.^{g^Vtf-^>X^SStC 

ggifHti. '>iS;<i:^50 0 /imiXT> »SL<t±. 3 0 
0 /AmiX'ftrL;?3>t> 5 0 fi m&L±X$>^C tt^W.^L' 

[0 0 9 3] ^/c. 01 1. I Zlc^^X^lc^ MMM 
@2t^XhU ^yySKg|5 2 a^^ZV-r-f^^a^Lrffl 

i.>e,n'Siffli c^cK^t^^^ ia^fflttii4. ^tte^s 
3 mfxisi < . syf*«®<^x h V y ysiiesgp 2 a t>mm 



10 



20 



30 



40 



50 



4 0 \cfm.mm 3 Rzfm^mnm 4 ^latt. s« 3 0 

S«4 0T^7v-7"^a5i o^^S^^jitye^^-rSo ci^?:) 

Bt. s«4 otiai^ig^tttco^n/ci§mf*«^'r^s^ 

L7b^*>XhU ^yy^^KSB2 btia^S4 OlciStj-e>n 
^c«&m®8i3tcm»6^ti:g!^$nTv^^o ^43. 

•r. X h u ^y yssKSP 2 a ^?*[p]'r ^ss 4 0 
t^^tts c tx\ si^iiix h u y ysisssp 2 a ^ 

[00 9 4] CO^^^^Jimf^^t^^^tlCX-n^X. ffi^ 

[0 0 9 5] mM<omM5} ±m(OTz^'ri'^ 

m^^^Tc^^^^mic-^^^xmmt^o 
[0 0 9 6] mi 4 \^±:$imMo)mMcomm5ic^i>f^m 
mLANmm^^irmx^K>. mi4\c^i-^x. 12 

0, 1 2 Ui-^n-?nM«a LA NSB> 122, 123 

it^n^enm^ l a nsb 1 2 0 , 121 ictti^nm 

4 i^mu L A NSB 1 2 0 m^mf^titc^m^^. i 

2 5t±MSL AN^Bl 2 Of^tC^tt^nfcMM^Ss 
1 2 6li«)^L AN^Sl 2 1 rttcS&te>nfc^li^ 

1 2 7 L A N^a 1 2 1 [HKmiff i^titcmm 

1 2 8, 1 2 9ti^n^n^llL ANSBl 2 

0, 12 1 tc^n^ns^ten^ w^os i t^^^m i s 

[00 9 7] mi^m^ 1 2 2 t^i^m^m^ 1 2 3 icm^ 

^nx^tcy'-^m^^mm^mi 2 sicxmmi^. m 
^(ommmm^^mi.. ^(ommm^-^T^y'ri'i 2 s 

li. 7>-r^l 2 9^cT§ff^n. ^fi^mi 2 6li:T 

ggi 2 s^cj^^n^o 

[0 098] jM^Ctt?<ai§ 1 2 3 ifb^^B^fiigg 1 2 2 

^}M^nT^/cT^^-^ff^^3M{f^Sl 2 7JCT^P 

1 2 ^ti^^'^mt^o 7>7^^ 1 2 9;ib^e>SlfiL/ciM{f 
fl^ti. 7^7"-^ 1 2 8lCT^{t^n> ^m^Wil 2 4 

^i^ggi 2 2tc^e>n§o 

[0 0 9 9] tX±(0^tJi:«^^nfcMSlL AN^Sl 2 
0. 12 1 Tti. ^V-r-f 1 2 8, 1 2 9^5f#lC/jN5i 

(K>nn'^^%^<X^^<nX^ ^^LAN^Bl 2 0, 
1 2 1 cogBB^> Tl/y-f 12 8, 12 ^<01SMM^^ 



-9- 



(10) 



17 

[0 10 0] 

»tcj:oT. miSO'm2cOT>'-r^a5(0^fi#14^a 

[0101] X. ffi^^s 1 — 12 i/>-rn7b^ 1 i2tc<?)r V 

[laffito^m^SiB^] 

[0 1 ] :^mM(D^m<oBM 1 ic:^^^^^^^-^ ^^-r 



20 



2001-217632 

mum 

[03] *^i0^t7)m^2iC*5tt^7Vx't^^'r 



50 



[0 4] *%0^c7)ilSS(OJgSl2tc:Jott^7>'x'^^7r;T 
[0 5] *58WeD^<?)?gSl3lc:j3ttS7>x-f^^'r 



[06] :^^n<DmM<OBM3lcmi^^T:y7-'r^7j^^ 
[0 7] :$:|g0^cO||gS<?:>Jgfil3tc4ott§7V'r'f ^75^ 



[08] :^^<DmS&(DBM3lc^^f^T>'ri'^7iK^ 



40 



[09] *^0^^O|IM^om^3lc:}D&t§ZVx:f^7j^t~ 

nmm 

[01 0] *%0^c7)^S8SO?g.®3tC:fc^t§TV7"-^^&^ 

'rf4M0 

[011] :^mn(DmM(oBM4ic^(ff^Tz^'Ti-(Dm 

[012] :^^m(DmM(DmM4 icmf^T^y'rt^^M 
[01 3] ^mM(DmMcomm4ic:^(^f^TZyr-i-CD 
[014] :^^m(OmM<^Bm5lcmf^M^LkNi 

H^^T0 

1 ss 

2, 12 Sid^mn 

2 a X h U y J^SP 

2 b ^ZV^'SB 

3 

4 H^fflms 

10, 2 0 y VT^-tgp 

3 0, 40 as 

12 0, 12 1 M*iL AN^P 
1 2 2, 1 2 3 
1 2 4. 1 2 6 Sfi 

1 2 5, 1 2 7 mm^ 

1 2 8. 1 2 9 TZ/T-i- 
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[03] C04] 
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(13) 



2001-217632 



im\ 3] 



[|g 1 4] 
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Fi5?— 5J046 AA07 AB13 BAOl PA04 QAOO 

5J047 AA07 AB13 FD01 FD02 
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